shows that the majority of Miharu children regularly consume local and/or home-grown rice and vegetables. This however does not increase the body burden.
FIG. 1:
A map of the air dose rate (µSv/h) estimated from airborne monitoring, as of November 19, 2013 [11] . The locations of the Fukushima Dai-ichi nuclear power plant (FDNPP), the town of Miharu, Fukushima City, Koriyama City, and Hirata central hospital (Hirata CH) are indicated.
I. INTRODUCTION
Nearly four years have elapsed since the start of the Fukushima Dai-ichi nuclear power plant accident [1] , which began in March, 2011. Because of the large amounts of radionuclides deposited on soil and water in Fukushima Prefecture and surrounding regions of Japan, the risk of serious internal radiation exposure for residents was of great concern initially, but most data accumulated and disseminated so far have consistently shown that the internal contamination for the overwhelming majority of residents has fortunately been so low as to be undetectable [2] . The data include, for example, whole-body-counter surveys [3] [4] [5] [6] , duplicate-diet studies [7] , the inspection of "all rice in all rice bags" harvested in Fukushima (2012 Fukushima ( -2014 [8] .
This does not mean that the lives of Fukushima residents have returned to normal, however.
A survey conducted by Fukushima City in May, 2013, [9] indicated that about 80% of Fukushima City residents are still concerned about the risk of internal radiation exposures from food. Another study showed that about three quarters of the parents of Minamisoma school children buy only non-Fukushima produced foodstuffs at the grocery store, out of fear of radioactive contamination [10] .
In this regard, the results of the whole-body-counter surveys of Miharu-town school children, conducted for four consecutive years (2011-2014) with high (> 90%) coverage provide valuable sampling-bias-free information, are worth reporting, particularly because the majority of the children are regularly consuming local/home-grown foodstuffs, as will be shown later.
The Town of Miharu (population ∼ 18, 000), located about 50 km west of Fukushima Daiichi, is in the suburbs of Koriyama city (population ∼ 330, 000). As shown in Fig. 1 This present paper reports the results of the 2014 internal-contamination surveys, in which we used a newly-developed whole-body counter called Babyscan [13] , having a detection limit of < 50 Bq/body, for children with a height of less than 130 cm.
The study was endorsed by the Miharu-town school board, and was approved by the Ethics Committee of the University of Tokyo.
II. DETAILS OF THE 2014 SURVEYS
In 2014, 1,265 children from Miharu Town between the ages of 6 and 15 ( Fig. 2) were scanned for of 134 Cs and 137 Cs using whole-body counters at the Hirata central hospital (Fig. 1) . In this group, children taller than 130 cm were measured with a standing-type whole-body counter (Fastscan Model 55 2251, Canberra Inc.). The nominal detection limits were 300 Bq/body for both 134 Cs and 
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a As discussed in Ref. [3] , some of these detections may have been caused by surface (clothes) contamination. of 50 Bq/body following a 4-minute scan (Fig. 3 ). In addition, before the WBC measurement, all of the parents of the participating children were asked to complete a questionnaire regarding their family's food and water consumption, the results of which will be discussed later.
The quality of the data can be inferred from Fig. 4 , which shows the correlation between the subjects' weight and the measured activity of 40 K in the body. Overall fit to the data points yielded a coefficient 55.3 ± 0.9 Bq/kg, consistent with the known amount of 40 K in human body. The data obtained with the Babyscan show much smaller spread than those with the Fastscan, demonstrating the higher sensitivity (and hence lower detection limit) of the former.
As in previous years, no child was found to exceed the nominal detection limits; this was true even for the small children measured with the Babyscan. Table I From the MDAs of the 137 Cs, we estimate the upper limit of daily ingestion of 137 Cs using a constant, long-term intake scenario. Assuming daily intake of 1 Bq, the equilibrium plateau values of 137 Cs body burden were calculated using Mondal3 software [14] for ages 3 months, 5 years, 10 years, 15 years and adults, and the calculated results were fitted with a smooth interpolating curve, as shown in Fig. 7 1 . Due to the shorter biological halflife, the plateau body burden is lower for younger children, and this is why we used the Babyscan to screen small children in this study.
Using the age-vs-body burden curve shown in Fig. 7 , we calculated the upper limit of 137 Cs daily intake for the nominal detection limit of 300 (50) Bq/body, shown in 137 Cs body burden calculated using Mondal3 software [14] . Curve: interpolating curve, shown with a 1-σ uncertainty band, obtained by fitting a cumulative Gompertz distribution to the Mondal3 outputs. 9 shows a summary graph, and Table II gives the actual numbers in the form of a cross table.
As shown, about 75 % of Miharu families drink tap and well water, 80 % eat Fukushima rice, and 75 % eat Fukushima vegetables (some 10% regularly eat home-grown or local vegetables that have not been tested for radioactivity). This is in sharp contrast to the situation in the city of Minamisoma, where about 3/4 of families answered that they avoid local/Fukushima produce [10] .
The current study supports previous ones which have suggested that the risk of significant internal radiation exposures among the population of Fukushima remains small, even among people who consistently eat locally-grown produce. (Table II) , showing the correlation between the choice of "bottled water" (left) and "well water" (right) with the choice of rice and vegetables. For details, see text. Abbreviations are, AF -avoid Fukushima, BF -buy Fukushima, NC -do not care about the source, Home -local/home, UT -eat untested.
C. Correspondence analysis of the water-rice-vegetable cross table Figure 9 shows that about 20% of the families buy bottled water, and about 15% avoid Fukushima produce, which appears to suggest that the choice of bottled water and avoidance of Fukushima produce may be correlated.
In order to confirm this, we performed a correspondence analysis [17] using a standard mathematical procedure of row principal scoring [18] , the result of which is graphically displayed in 
IV. CONCLUSIONS
In conclusion, comprehensive whole-body counter surveys of Miharu Town school children have been conducted for four consecutive years, in 2011-2014. This represents the only long-term, sampling-bias-free internal contamination study conducted after the Fukushima Dai-ichi accident.
For the first time, in 2014, the Babyscan, which has a low 134/137 Cs MDA of < 50 Bq/body, was used to screen children shorter than 130 cm. No child in this group was found to have detectable level of radiocesium. Using the MDAs, the upper limits of daily intake of radiocesium were estimated for each child. For those screened with the Babyscan, the upper limits were found to be 1 Bq/day for 137 Cs, which is consistent with the results of other studies, such as the duplicate diet study conducted by Co-op Fukushima [7] . Analysis of the questionnaire filled out by the parents of the children regarding their families' food and water consumption revealed that the majority of Miharu children regularly consume local or home-grown rice and vegetables. This has not resulted in an increased body burden, however, compared to children who consume only non- 
